An improved system for the surface immobilisation of proteins on Bacillus thuringiensis vegetative cells and spores through a new spore cortex-lytic enzyme anchor.
An improved surface-immobilisation system was engineered to target heterologous proteins onto vegetative cells and spores of Bacillus thuringiensis plasmid-free recipient strain BMB171. The sporulation-dependent spore cortex-lytic enzyme from B. thuringiensis YBT-1520, SceA, was expressed in vegetative cells and used as the surface anchoring motif. Green fluorescent protein (GFP) and a Bacillus endo-β-1,3-1,4-glucanase (BglS) were used as the fusion partners to test the binding efficiency and the functional activities of immobilised surface proteins. The surface localisation of the SceA-GFP fusion protein on vegetative cells and spores was confirmed by Western blot, immunofluorescence microscopy and flow cytometry. The GFP fluorescence intensity from both vegetative cells and spores was measured and compared to a previously characterised surface display system using a peptidoglycan hydrolase anchor (Mbg). Results demonstrated comparable efficiency of SceA- and Mbg-mediated immobilisation on vegetative cells but a more efficient immobilisation on spores using the SceA anchor, suggesting SceA has greater potential for spore-based applications. The SceA protein was then applied to target BglS onto vegetative cells and spores, and the surface immobilisation was verified by the substantial whole-cell enzymatic activity and enhanced whole-spore enzymatic activity compared to vegetative cells. A dually active B. thuringiensis vegetative cell and spore display system could prove especially valuable for the development of regenerable and heat-stable biocatalysts that function under adverse environmental conditions, for example, an effective feed additive for improved digestion and nutrient absorption by livestock.